Infant mortality in countries throughout the world is determined by a range of living-condition variables: poverty (1, 2); unemployment (3, 4) ; economic barriers such as income, prices (5) , and payment of medical services (6) ; housing conditions such as location (7) and cleanliness (5); illiteracy (8); mother's level of education (9, 10) ; racial (11) and ethnic (12) discrimination; access to services such as health (5) , water (13) , electricity (14) , environmental sanitation, and credit (5); and land availability (5) . Clearly, infant/child mortality rates are not linked to a single factor but are affected by multiple manifestations of a disadvantaged population's living conditions-particular or structural determinants for the World Health Organization Social Determinants of Health (15) , and particular determinants for Breilh (16) -which have a hierarchical and interdependent relationship with other "general or socioeconomic and political" factors that, in turn, determine them. Different studies of this level of determinants have demonstrated that infant/child mortality is associated with a country's dependency situation (17) , level of democracy (18) , governing party's public policy (19) , structural adjustments (20) , neoliberal economic development (21) , social classes (22) , level of economic transfers from the state to the population (11) , level of economic inequality (23, 24) , and gross domestic product (14, 25) .
Interrelations and hierarchies also exist at this general level of determinants. Economic models and ideologies act as universal determinants that establish social classes, generate income inequality, build democracy, organize governments, and dictate social development policies. Country dependence, structural adjustments, and government distributive and redistributive functions (i.e., economic transfers) derive from general determinants and mediate between the levels of general and particular determinants.
Gross domestic product (GDP) is a synthetic measure of overall economic activity (26) , estimated from income and/or production, that is frequently used as a general epidemiological determinant under the assumption that the production of national wealth is a universal factor. In the prediction of health problems, GDP has been useful because it has been linked to a population's level of health. However, it can obscure the participation of any one of its constitutive elements in these associations, because it encompasses different groups of income and outcome (e.g., domestic consumption, government consumption, gross capital formation, imports and exports). In addition, any increase or decrease in government consumption, or any of its components, can be expected to have repercussions in the GDP.
Economic inequality originates in a country's economic model and shapes the specific way its population relates to and participates in the production, distribution, and consumption of goods and services. Use of democracy plays a significant role in organizing a country's population to make decisions and implement actions that can eliminate, limit, or diminish social inequalities such as economic disparities. It therefore has potential and real effects on a population's living conditions. During the final quarter of the 20th century, the World Bank and the International Monetary Fund (IMF) adopted a series of economic policies currently known as the "Washington Consensus" (27, 28) and largely acknowledged as a package of "neoliberal" reforms. These were originally designed to lower inflation rates, stabilize currencies, and foment mechanisms to improve the operation of multinational companies (29) .
The neoliberal economic model subsequently expanded throughout the world, replacing socialist and Keynesian capitalist models (30) . Poverty and inequality obviously existed prior to promulgation of the neoliberal model, but they undoubtedly have worsened and expanded under it. An essential element of this model for national economic reform is a reduction in government consumption and the state's role in economic matters.
The effects of these reforms have been particularly notable in contexts in which income inequalities are extreme, because they lead to reductions in government economic transfers to the population, thus exacerbating the already challenging situation of disadvantaged social sectors. This transformation can affect much or even all of the government support provided through economic transfers to the population, including health, education, social protection, employment, credit, sanitation, and social security. Many of these functions are then transferred to the private sector through services liberalization or privatization, forcing the population to increase its spending to cover services previously covered by the government. Ever since its creation, these aspects of the Washington Consensus have been criticized for their potentially negative effects on health (31), although its proponents claim it will provide long-term benefits.
In September 2000, all 189 member countries of the United Nations adopted the Millennium Declaration and agreed to attain its goals by 2015 (32) . To meet the Millennium Development Goals (MDGs), developing countries must reach organizational and action agreements with developed countries (~20 countries), in which the former commit to reorganizing and implementing actions required for their development (i.e., to meet the MDGs), while the latter commit to contributing the necessary economic and/or technical resources.
Both the MDGs and the World Bank/IMF approaches have the assumed intention of improving worldwide living conditions. The MDGs are designed to achieve this end by focusing on reducing social inequalities through the economic, technical, and organizational support of international institutions and developed countries (33, 34) . The neoliberal World Bank/IMF method is trying to promote worldwide economic development through application of a model emphasizing private profits and reduction of state economic intervention (also known as "state downsizing")-in other words, the removal of states from the economic management and decision-making processes that affect countries' development.
The MDGs are clearly oriented toward developing countries, but meeting these goals requires a global vision because they will be the product of advances in all countries. Also, the declared goals, such as a two-thirds reduction in infant/child mortality, are calculated based on projections and future scenarios that include all countries. Health is central to the MDGs and is explicit in Goal 4 (MDG4), the 66 percent reduction in infant/child mortality by 2015 compared with 1990 levels. Progress toward this goal so far is hardly heartening, and if current conditions persist the goal will not be met in sub-Saharan Africa, South Asia, the Arab states, Latin America. and central and eastern Europe (35) .
Obstacles to meeting the MDGs have mainly been identified in relation to poverty (34) , although there remains an acute lack of knowledge on the political determinants of poverty and its accompanying health consequences in many countries (36) . Among the few empirically studied political determinants, welfare state social policy (37) and level of democracy (18) have been deemed as influencing a country's level of health. In an increasingly globalized world, the policies that countries adopt (e.g., in health care) can be strongly affected by macro-trends at the transnational level (38) , including the macroeconomic policies promoted by international organizations such as the World Bank and IMF.
This study explores the hypothesis that state downsizing during the last 25 years of the 20th century, as a consequence of the Washington Consensus, has negatively affected infant mortality rates and therefore hindered the possibility of attaining MDG4 by 2015.
MATERIAL AND METHODS

Study Design
An ecological cohort design was used, with countries as the unit of observation and analysis, to monitor all countries in the world in the period 1978-2002. The exposure variable was change in government consumption (GC), the outcome was achievement of MDG4, and changes in GDP, Gini index, and Freedom ratings were taken into account as potential confounders.
Study Period
The year 1978 was used as the starting point because worldwide neoliberal economic reforms began in the mid-1980s. This provides pre-reform data to compare with post-reform data and thus highlight the possible effects on infant mortality. Five-year periods were used to provide observation points for the evolution of infant mortality over the study period, as well as any associated variables.
Data and Sources
A database was built that included all countries with available data for the selected time period. The MDG4 has three proposed indicators: under-five mortality, infant mortality, and percentage of children immunized against measles. Infant mortality rate (IMR) was chosen as the health outcome variable, and data were taken from the WHO statistical information system (39) . Data on total number of live births by country were from the Demographic Yearbook (40) . Data for macroeconomic variables such as GC and GDP were from the U.N. statistical system (41) , and the Gini index was obtained from the World Bank (42, 43) . Population data from the Census Bureau International Data Base (44) were used to calculate per capita GDP (GDPpc) and per capita GC (GCpc). Freedom ratings were obtained from Freedom House (45) and treated as a proxy indicator of a country's level of democracy. The above data were then analyzed to compare changes in the value of each variable at the beginning and end of each five-year period, as well as between the 1978 baseline data and the final 2002 data.
Variables Stratification
Countries with decreases in GCpc during the study period were classified as the cohort of "exposed" countries, while those with increases or no changes were classified as the cohort of "unexposed" countries. Projected trends were then generated for IMR in each country by linking the 1990 rate to a level one-third of that rate in 2015 (i.e., MDG4). This was then compared with the actual observed rate between 1978 and 2002. Based on the outcome, the countries were divided into two groups: those with rates less than the mean rate in 2002 (= 0) and those with rates higher than the mean (= 1).
Changes in per capita GDP (constant dollar value) during the study period were used to classify countries as having either an increasing or decreasing GDP. The Gini index, based on income distribution between households, is a standard measure providing an overall estimate of inequality in a range of 0 to 1, with 1 being the most unequal. Each country's Gini index data for 1978-2002 were used to classify them as having increasing or decreasing inequality. Freedom level is a political rights and civil liberties index begun in 1978 by Freedom House, which gives countries a rating between 1 and 7, with 1 representing the highest and 7 the lowest level of freedom. The average index values were then used to assess each country's level of freedom by comparing its ratings between 1978 and 2002 and then classifying it as having either a higher or lower level of freedom.
Data Analysis
Descriptive Analyses. (a) Estimations of mean GCpc, overall IMR, their gradients, and changes in these gradients for "exposed" and "unexposed" countries, using GC in the five-year periods between 1978 and 2002:
• Government consumption per capita gradient (GCg) = GCpc unexposedGCpc exposed Effects Measurement and Confounding Control. The dependent variable was split into two categories, MDG4 achieved or MDG4 not achieved, to measure the effect of reductions in GCpc on IMR, and an odds ratio (OR) used to measure association, with 95% confidence intervals (95%CI), in a bivariate logistic regression analysis. A non-conditional multivariate logistic regression analysis was also done to control for the potential confounding effect of changes in GDPpc, Gini, and Freedom level or to explore for effect impact.
Measures of Potential Impact. The number of infant deaths attributable to reductions in GCpc was calculated by first estimating the proportion of infant mortality attributable to reductions in GCpc for exposed countries with the adjusted odds ratio: (OR -1)/OR. The excess of infant deaths in countries that reduced their GCpc was then calculated by subtracting the number of infant deaths expected if MDG4 were achieved from the number of observed infant deaths. Because the MDG calculation baseline is 1990, attributable infant deaths were estimated for 1990-2002. The difference in the number of calculated infant deaths for each year was then multiplied by the attributable proportion to produce a worldwide estimation for infant deaths attributable to reductions in GCpc for each year. Finally, excess infant deaths for all the years were summed to determine the total number of attributable infant deaths for 1990-2002.
RESULTS
A total of 161 countries, representing 83.4 percent of U.N. membership and 96 percent of world population, were included in the analysis. Average GCpc in countries with increases (111 countries) rose steadily to a peak in 1991. Countries with decreases in GCpc (50 countries) exhibited an initial upward trend to 1981, which then decreased continually until recent years ( Figure 1) . The gap between the two groups has expanded since 1981.
A comparison of IMR for 1978-2002 with average GCpc figures for the same period shows IMR to be higher in countries with reductions in GCpc (i.e., exposed countries). In these exposed countries, IMR decreased by 29 percent, but in unexposed countries it decreased by 42 percent ( Table 1 (Table 3) .
DISCUSSION
The possibility of achieving the U.N. Millennium Development Goal 4 on infant mortality has apparently been seriously weakened in many countries by reductions in the public sector (i.e., state downsizing) undertaken as part of neoliberal economic reforms during the last 25 years of the 20th century, as well as by increasing intracountry inequality. These countries paid a stiff toll in terms of human mortality and suffering (almost 4.5 million attributable infant deaths from 1991 to 2002) and one that merits attention. During these same 25 years, the World Bank and the IMF strongly advocated and fueled state downsizing 396 / Palma-Solis et al. policies. Both agencies are part of the U.N. institutional conglomerate, highlighting a political paradox that needs to be considered when developing future global governance policy. Most analyses associate IMR with a country's wealth and income distribution. Health care or education expenditures, the existence of social inequalities, public sector involvement as a percentage of GDP, and the level of democracy have also been linked to IMR (8, 11) . The present data highlight the association between income inequality and a country's probability of attaining MDG4, adding further weight to the effect of inequality (46) over that of economic growth indicators.
The intent in the present analysis was to determine whether the hypothesis that neoliberal reforms and structural adjustments have adverse effects on health State Downsizing and Millennium Development Goal 4 / 397 (represented here by IMR) on a worldwide scale could be supported by empirical data (47) . Using an ecological retrospective cohort analysis, the only feasible way of testing this hypothesis, we made an estimate of the effect of reducing government consumption in terms of IMR. The credibility of this estimate is founded on the potential determinant relationship between state downsizing and achievement of MDG4. This relatively new way of addressing public health determinants is based on the Commission on Social Determinants of Health (CSDH) framework (15) and on previous research by Jaime Breilh (16) , whose analysis of epidemiological determinants focused on protective and deleterious factors. The association described in our study encompasses political and macroeconomic aspects of the CSDH framework by focusing on the effects of macroeconomic policy in the welfare state on epidemiological conditions. The CSDH framework identifies five elements of the social and political context acting to create health determinants: (a) governance, (b) macroeconomic policies, (c) social policies (labor, housing), (d) other public policies, especially health, 398 / Palma-Solis et al. education, and social protection, and (e) cultural and social values. These five elements could be used to further explain the pathways of action of the findings in this study. Government consumption shapes both the direction and the strength of a country's public policies, and the level of inequality is also related to the redistributive nature of these policies and the social and cultural values prevalent in a particular country. Chung and Muntaner (48) carried out a similar kind of typologically multilevel analysis with data from developed countries. Consistency in this type of analysis and support for the present results will probably develop as further research is done employing this approach.
One potential limitation in the present analysis is the lack of data for 23 countries during the study period; many only began collecting data on the selected variables in 1990. The missing data may be relevant, as they include transition countries that experienced drastic changes in government consumption and declining health status caused by the collapse of communist/socialist governments in central and eastern Europe. Any potential bias is unlikely to be large enough to affect the principal conclusions; indeed, these countries experienced significant public sector reductions and reported negative changes in health indicators. As is the case with any analysis using data from multiple sources, data quality can also prove a limitation. United Nations' health statistics (e.g., infant mortality rate) are estimates based on data collected from different sources and using various methods: they are not real data. However, these statistics are the only source available for testing the hypothesis on a worldwide basis and come from the same databases currently used by the United Nations to measure progress toward the MDGs.
The present study involved a much broader analysis of government policies and health than have previous studies, in terms of the variables used, analytical methodology, number of countries studied, and follow-up duration.
Use of GCpc as a proxy estimate of government effort is a more comprehensive measure than health care expenditure (49) or public expenditure as a percentage of GDP. Also, use of the maximum likelihood ratio in the logistic regression models applied here maximized the influence of all the variables included in the analysis (e.g., GDP, GC, democracy, inequalities).
Previous findings of a null effect for government expenditure on health (50) may be explained by the fact that health is determined by multiple factors, not just health care expenditure. Government consumption, in contrast, is a general determinant that affects multiple aspects of disadvantaged populations' living conditions, such as education, sanitation, general services, employment, social security, and public safety. The present results demonstrate that government policy resulting in reductions in social expenditure is determinant at this level.
As critics of the Washington Consensus have pointed out since the resulting policies were initially implemented, reductions in the financial role of government have had important, albeit avoidable, adverse effects in terms of human health. These effects have been felt most in diminished support for social programs aimed at the most vulnerable sectors of society and in a lessened redistributive role of the state. Specific actions can be implemented under these conditions to partially mitigate their effects; for instance, clinical interventions at the community level for newborn babies and primary health care for mothers are cost effective in reducing infant mortality (51) . However, no lasting solution is possible without broad, multisectoral, public health actions addressing malnutrition, access to safe water, sanitation, indoor air quality, and poverty reduction (52) , which can only be put in motion by government policy decisions.
In recent years, the concept of social determinants of health has entered into common use in medicine and public health, a trend reinforced by the WHO's creation of the Commission on the Social Determinants of Health. For research in this area to have any impact on policy development, it needs to focus not on what the social determinants of health are, but on what the causes of these social determinants are. This means considering the policy decisions underlying the social construction of inequality, the forces driving these decisions at various levels, and the consequent effects on health (53, 54) .
CONCLUSION
The effectiveness of worldwide social development policy as represented by the Millennium Development Goals is being weakened by the effects of neoliberal economic development policy, specifically in terms of government participation in social expenditure. Reductions in government social expenditure have been accompanied by increased economic inequality and have compromised the ability of many countries to meet Millennium Development Goal 4 on infant mortality.
